This study addresses the debate over sensitivity of existence values measured by contingent valuation to scope tests. We reconcile much of the debate within one theoretical model. If marginal WTP for existence goods is diminishing, then a study that tested for sensitivity to scope over a range for which marginal WTP is high would be more likely to detect sensitivity to scope than a study that focused on a range for which marginal WTP is much lower. An empirical model demonstrates this point for existence value of remote wilderness parks. These results have significant implications for future contingent valuation work. ᮊ 1998 Academic Press
I. INTRODUCTION
This article contributes to the debate over the use of contingent valuation to measure existence values. In the debates over environmental damage assessment, there has been much disagreement over the extent to which nonusers of a w x compromised resource suffer economic damages 15, 26, 3, 7 . The sensitivity of measured existence values to changes in the size of scope of the good has been w x called into question 2, 4, 9, 22 . A number of studies have investigated the issue of w x insensitivity to scope 18, 6, 27, 28, 24 , conducting empirical tests and proposing theoretical explanations. Much of the empirical literature focuses on whether or Ž . not existence values as estimated by contingent valuation CV are sensitive to the w x scope of the existence good in question 4, 6, 7, 28 . For example, in a study of w x migratory waterfowl deaths, Boyle et al. 4 found insensitivity to scope of migratory waterfowl deaths for 2% or less of waterfowl populations, and recommended further research to investigate the measurement of the value of small changes in the provision of environmental goods.
Much of the literature that interprets the implications of the debate do so in terms of the reliability of CV to measure existence values. Diamond and Hausman w x 10 review a number of CV studies that are not sensitive to scope and they conclude that because individuals may not be able to distinguish between goods of different scope, reliability of CV estimates of existence values are suspect. In their study of the value of the 49th and 50th parks out of a system of 57 wilderness w x parks, McFadden and Leonard 22 conclude that CV estimates are not sensitive to w x scope in the case of unfamiliar and remote wilderness areas. Carson 6 reviews over 30 tests in which CV estimates are sensitive to scope and he concludes that CV can produce reliable estimates in well constructed studies. Smith and Osborne w x 28 used a meta-analysis of past CV studies to conclude that estimates of the values of changes in visibility are sensitive to scope, and that similar analysis could be used to determine the reliability of existence values for other goods.
A number of articles have been concerned with how to devise various ''tests of scope'' that any CV study must pass in order for the estimates to be regarded as w x w x reliable 2, 9 . Diamond 9 proposed a simple test of scope in which the ratio of Ž . two willingness to pay WTP estimates for two different levels of scope should be greater than the ratio of the differences in size of the existence good. Smith and w x Osborne 28 questioned whether it is a reasonable task to develop an unambiguous test for scope, given the varying reasons for how changes in WTP may be associated with changes in the scope of a good.
Upon reviewing the preceding studies, it seems to us that seemingly conflicting results could all be reconciled within a simple theoretical framework, with implications for the design of contingent valuation studies to measure existence values. The theory is very straightforward, following the familiar Okum's razor principle of not using a more complicated theory when a simpler one will do. The empirical work was rather involved due to the number of internal consistency checks we built into the study.
We focus on the sensitivity of willingness to pay for successive quantities of Ž . preservation. Willingness to pay WTP was estimated for proposals to create four Ž . parks in Canada's Northwest Territories NWT . Each park represents a unique Canadian ecosystem, and all were sufficiently remote that only 3% of the respondents who voted for park creation indicated they might some day visit them. We thus postulate that the primary component of value being measured is existence or passive use value.
The context of the empirical study was shared with the respondents via an information packet and maps. These materials explained that scientists described Ž . Canada's landscape as being comprised of 39 distinct natural regions NRs , and that the National Parks System currently has representative examples of 29 of these NRs. A representative example is defined to be large enough to ensure that the ecological processes of the NR can continue if surrounding areas were to be developed. The 10 NRs that are not yet represented in the National Parks System were highlighted on maps included in the information packets. One of the 10 is on Vancouver Island in British Columbia, five are in Northern Quebec and Labrador, Ž . and four are in the Northwest Territories NWT . Canada's National Parks System plan recommends completion of the Parks System by creating 10 parks that would incorporate representative examples of each of the remaining 10 NRs in Canada.
At the time the study was developed, Parks Canada developed proposals for four specific remote wilderness parks to be created in each of the four NRs in the Northwest Territories. The empirical portion of this study is concerned with the values of creating the four NWT parks and of completion of the parks system as a whole with representative examples of all 10 NRs. Thus the basic model considers the completed parks system as the largest scoped good, which would include all 39 NRs. 2 In order to test for scope effects, we split the sample to include tests for the value of individual parks, pairs of parks, four parks, or 10 parks. For scope tests alone, there were nine versions of the survey instrument. In addition to the tests for embedding and scope effects, we had several split-sample experiments to test: Ž . the effects of question ordering, media effects phone-mail-phone versus mail-only , double-bounded versus single-bounded dichotomous choice question format, level of information provision, and donation to a foundation versus tax payment vehicle. The experimental design tested for differences in WTP among the four NWT NRs by further splitting the subsamples of respondents who received one-park only versions and those who received two-park only versions of the mail-only survey. 3 Ultimately, not including a parallel discrete choice experiment study that was conducted concurrently, there were over 50 versions of the survey instrument. Every version was available in French and in English. Phone interviews conducted in French were conducted by native French-speaking interviewers. For a descripw x tion of the phone-mail-phone part of the research refer to Gunning-Trant 13 .
The article is organized as follows. Section II develops the theoretical model of diminishing marginal existence values. Section III describes the Northern Parks study and data. Section IV presents empirical results that show diminishing marginal WTP. Section V describes the quality of the survey design, several tests for internal consistency of the contingent valuation application, and their results. Implications are discussed in Section VI.
II. THEORY OF DIMINISHING MARGINAL EXISTENCE VALUES
In this section we first review the context in which we expect to find diminishing marginal values for preserving additional wilderness areas. We note the circumstances in which some work has contended that, conversely, WTP may be expected to be convex and we explain where our study differs. We suggest a framework which is consistent with the seemingly disparate results of various empirical scope tests in the literature. 2 Each NR is, by definition, in a different region of Canada. The good that respondents were asked to value was not the total acreage protected, but rather the number of NRs that the Parks System would Ž contain, out of a total of 39 given that each park was of size sufficient to preserve ecological functions . of the NR it was meant to represent . The information each survey participant received included, among many other things, the size of each proposed new park. Park sizes among the four NWT proposed parks did not vary by a great amount; all four were extremely large, measured as thousands of km 2 .
3 w x Diamond 9 suggested that ''any CV survey claiming to measure true WTP should be able to vary the scenario in order to'' perform internal consistency tests to determine whether the results conform to economic theory. He declares that ''until we have a larger body of surveys with internal consistency tests, people will disagree about the chances of success of future CV surveys that try to measure nonuse values. Having theory spelled out explicitly helps describe the internal consistency checks that can be used to evaluate particular surveys.'' Thus, it is in this general spirit that the research described in this article set out to develop an experimental design that allowed testing of the hypotheses that existence values for environmental goods can be subject to diminishing marginal returns, and that this phenomenon may explain the failure of many other surveys to pass so-called ''scope tests.'' Our empirical work was conducted in the context of a proposed public policy that would preserve representative examples of distinct natural regions by establishing parks with high levels of protection. Respondents were told the context, which is that biologists identified 39 distinct ecological regions in Canada, that 29 of these regions contained at least one national park, and that 10 did not. We Ž . investigated the value of representing more regions 1, 2, 4, and 10 with parks.
If preferences for existence goods are well-behaved, then, as more of the existence good is provided, measured existence values should be consistent with two economics principles: nonsatiation and diminishing marginal value. In the context of expenditure functions, we briefly review the results that WTP increases as the scope of the good increases, but the marginal WTP decreases as more of the good is offered to the consumer. Due to diminishing marginal WTP, a third principle comes into play: when measurement is inexact, it is more difficult to detect a small difference than a large difference. Taken together, these principles have implications, discussed later in this article, for the design of experiments to measure WTP for existence goods.
Ž . Let e p, y, u denote the expenditure function to achieve maximum utility u, Ž given base level y of the public good and where p is the numeraire price of all . other goods . Let ⌬ y denote the change in the level of the public good. In our empirical example, y represents the 29 regions already represented in the park Ž system, and ⌬ y represents the additional number of regions to be represented 1, . 2, 4, or 10 . The properties of WTP are then derived from the expenditure function as follows:
Ž .
Ѩ y Ѩ y w x Ž . Maler 21 established that the RHS expression in Eq. 2 is the utility-constanẗ marginal value, or virtual price p¨.
The virtual price is positive, so the WTP for each additional region to be represented should be positive. The second derivative of WTP will equal the derivative of the virtual price with w x respect to ⌬ y. In the case of a single good, Madden 19 shows that this derivative is always strictly negative for strictly convex preferences. Thus WTP increases, but at a decreasing rate. We should observe diminishing marginal existence values.
However, as the number of natural regions to be represented within the parks system increases, the marginal WTP for an additional region represented should diminish. 5 In general, as a population or protected area reaches maximum size, each increment is worth less and hence it will be more difficult to pass the types of scope tests which are discussed in the literature.
Suppose a study, Study I, was designed to estimate WTP for subunits of differing scope for a good in the lower region of the WTP curve shown in Figure 1 . Meanwhile another study, Study II, was designed to estimate WTP for different scoped units of the same good in the upper region of the same WTP curve. Study I might determine WTP for a program to create two parks, three parks, and four parks, for example; while Study II might determine WTP for eight parks, nine parks, and all ten parks. We can further imagine that, except for the scope of the Ž good, all other elements of the studies are identical payment vehicles, information, . CVM elicitation format, sample design, sample size .
It is feasible that Study II results might indicate no measurable difference in WTP between subunits of different scope. Meanwhile Study I, which uses subunits of the same difference in scope as those in Study II, but along a different section of the WTP curve, would theoretically result in a much greater difference in WTP. 5 
w x
Majid, Sinden, and Randall 20 demonstrated declining WTP from the viewpoint of substitution effects for systems of generically similar public goods. They also used a system of parks as an empirical example. ''When each proposed park can reasonably be considered one-of-a-kind, the benefit evaluation question quite properly is: ''What is the total benefit of a given area of land as a park?'' . . . However, as the . . . facilities development programs continue, the valuation question becomes: ''What is the marginal value of a given area of land as an increment to an existing park system?'' The prior existence of a park system is recognized, and the traditional concerns of marginal analysisᎏfor Ž . example, diminishing marginal utilityᎏcome to the fore.'' p. 377 . They pointed out that these questions had, in 1983, received little attention in the recreation literature. It seems that their comment can be similarly applied to the CVM literature, and the debate about scope effects, of today. Because the difference in value is so much smaller in Study II, a larger sample would be required to detect a significant difference. For a given sample size the power of the test is lower at the upper section of the WTP curve.
However, as stand alone studies, results of these two hypothetical studies might appear to support conflicting interpretations as to whether respondents are able to respond to valuation questions regarding the good. One might conclude from Study II that respondents do not have an ability to express economic values for existence goods, that respondents cannot distinguish between goods of different scope, and that contingent valuation is not useful, because existence values would appear to be too fickle to be measurable. In direct contrast, one might conclude from Study I that people can respond to valuation questions about existence goods and that the measured values appear to be consistent with economic theory.
One may interpret results as not passing a reliability test when in fact the issue is that one does not know where the subunits of differing scope are positioned on the curve. By using the same CV instrument and by varying the scope of the good sufficiently, one can easily obtain results that would support the notion that both sets of results, from Studies I and II, are fully consistent with one another and with economic theory. Thus, any CVM study that attempts to elicit existence values should provide a minimum level of information that includes finite beginning and ending points to the WTP curve in order to allow respondents to determine the appropriate level of scope.
III. AN EMPIRICAL EXAMPLE USING SUBSETS OF THE LARGEST SCOPED GOOD
Ž . The contingent valuation CV study consisted of two surveys: a mixed-mode phone-mail-phone survey and a mail-only survey. The study was designed to control for as many differences as possible between the surveys except for CVM question elicitation formats, with the mail-only being written and the mixed-mode being verbal. All information that was not part of the CV questions was mailed to all participants in both surveys. Question order was the same for both formats, and every attempt was made to keep wording as similar as possible for CV-related questions. The mixed-mode survey was implemented during the months of April᎐May of 1995 and the mail-only survey was mailed out in August of 1995.
However, as much as was possible, the survey was designed to conform to the NOAA recommendations on survey design. Survey instruments and informational materials were developed over a period of 2 years, with numerous focus groups using verbal protocol, pretests, and a pilot for each survey instrument. These extensive development efforts paid off in terms of respondent understanding of the task, credibility of the scenario, response rates on general population surveys dealing with a remote and unfamiliar good, item response rates to the CV questions, assurance that votes made full reference to program costs, and reasonable sensitivity to scope.
The Mixed-Mode Sur¨ey
Ž . The mixed-mode survey relied on random digit dialing RDD to make first contact with a random sample of Canadians. Respondents were interviewed, then mailed a packet of information materials before being interviewed again. The first interview gathered demographic data and the names and addresses of participants. The CV questionnaire was implemented during the second interview. Mixed-mode participants did not receive a written copy of the questionnaire; their mailing included only the informational materials, which described the proposals for the creation of the new parks. The phone survey was implemented by professional interviewers at the Angus Reid Group, Canada's foremost survey research firm.
The first interview asked a variety of attitudinal questions and questions designed to force respondents to make choices between a variety of alternative policy options with different economic implications. These questions were of a general nature, to prepare respondents for the CV task; however, a specific focus on protected areas was not revealed during the first interview to reduce response bias. Half of the first interview sample was randomly selected to receive a short test CV question on an unrelated subject. This test question was included to determine if having had prior experience with the CV approach would in any way alter the magnitude or variance of these respondents' answers to the subsequent new parks CV questions in the second interview. The prior question had no statistically significant effect on the results reported in this article.
Mixed-mode participants were each asked two double-bounded dichotomous choice referendum format valuation questions. One question was to vote on a proposal to create four specific parks in the NWT. These parks were individually described to respondents in the mailed information packets. The other question was to vote on a proposal to create all 10 parks as necessary to include representative examples of each of the 39 Canadian NRs within the Parks System.
The question order was rotated so that 50% of the sample received the four-park proposal first and 50% received the 10-park proposal first, so that ordering effects could be tested. The mixed-mode respondents did not know in advance that they would be asked about two separate park proposals. Thus, the 50% who answered the four-park question first did so not knowing that they would be asked to respond to a 10-park proposal, and vice versa. If respondents were merely motivated by a need to ''contribute to a good cause'' without considering the scope of the good, then we would expect some indication of this in the resulting WTP estimates from the mixed-mode survey, such as little difference in WTP between the four-park proposals and the 10-park proposals when they were each asked first in order. In addition, 50% of the sample was asked whether they would vote for each proposal if it were to cost their household nothing, before the double bounded bid questions, in order to test for ''yea-saying.'' Of the initial 558 people contacted via RDD, 201 declined to be interviewed, leaving an initial response rate of 64%. Of the 357 contacts who agreed to Ž . Ž participate, 304 85% completed the second phone interview the period for the . second contact was limited to 1 week . Most of the remaining 15% were unavailable during the times that they had originally suggested they could complete the . interview . Item nonresponse rates for the phone CV questions were: 9.5% for the four-park proposal and 8.2% for the 10-park proposal.
The Mail-Only Sur¨ey
The mail-only survey packet sent to participants consisted of the information pages and a questionnaire. The mail-only questionnaires were divided into a number of versions according to an experimental design that allowed for internal consistency tests. Scope tests were conducted based on four levels of good provision: one-park, two-park, four-park, and ten-park proposals. Table I describes the 12 survey versions that were used for scope tests, simplifying by denoting the four NWT parks as A, B, C, and D.
Sample sizes and response rates by version are listed in Table II . The 12 survey versions used for this article accounted for a total of 1913 surveys mailed out to a random sample of named Canadians over age 18, resulting in an overall response rate of 50.4%. The average item nonresponse rate to CV questions for the mail-only survey instrument was 5.9%.
Informational Materials
Both CV instruments used the same set of informational materials. Information packets included 2 pages common to all versions, and combinations of up to four additional park-specific pages for park-specific versions. The common pages included maps and text describing the goal to complete the National Parks System by creating parks that would each represent the 10 different Canadian ecological regions which are not yet represented in the current Parks system. A map of Canada outlined all 39 ecological regions, indicated the 29 already represented in the Parks System, and the 10 which remained to be represented.
The information packet included four individual pages with detailed maps and descriptions of each of four specific proposed parks for the NWT. The informational materials did not include individual descriptions of the six parks that were not in the NWT; just a map showing the boundaries of the NRs that the other six Ž . parks would represent. The mail-only sample included splits versions 1, 11, and 12 that were designed to test for information effects, as explained in the results section in the following text.
The informational materials stressed that few visitors would ever visit these remote northern parks due to the extreme expense. It was pointed out that because the purpose of these parks would be to preserve representative examples of Canada's 39 Natural Regions, recreation opportunities for those who went would be limited. Northern tundra ecosystems were described as being especially fragile and slow to recover from disturbance. For these reasons, the parks would not be developed as tourist destinations, but instead as natural preserves, and no recreational infrastructure would be built by Parks Canada in these new parks.
The information discussed substitute uses of the areas, characterized in terms of the economic trade-offs. If parks were created, all exploration for mineral deposits would cease and the areas could never be used for mineral extraction, which could provide jobs and revenue for relatively poor northern communities. Mining is an important source of NWT economic development.
Assessment of Respondents' Understanding of Scenarios and Credibility of Scenarios
Repeated checks in the survey instrument indicated that the vast majority of WTP responses are indicative of existence, not use values. These included questions that asked whether they had ever or were likely to visit protected areas in the NWT. Follow-up questions to the CVM questions that asked why the respondent voted ''yes'' or ''no'' included a number of questions that were meant to indicate Ž possibility of use values. for example, ''I voted for the proposal in case I might visit these areas in the future,'' ''I voted for the proposal to protect the ecosystem for its own sake,'' '' I want to know that this area will continue to exist as it is,'' and ''I voted against the proposal because I would not be able to use the park myself.'' The conclusion that the WTP responses indicate existence values is extensively w x. developed in Gunning-Trant 13 .
Both the mixed-mode and the mail-only survey instruments included a section that prompted respondents to be cognizant of their budget constraints, asked them to indicate from what category of discretionary funds they would make their payment, and to be aware of how the payment might affect their options for other uses of the same funds. The categories of discretionary funds they were presented included charitable donations. 6 Both instruments allowed respondents to revise their answers in light of budget considerations. A few mixed-mode respondents did revise their answers, and in those cases we used the revised bids.
A number of focus groups were conducted, both in English and in French. The survey questionnaire and the informational materials were repeatedly revised according to feedback received. The survey questionnaires were developed and pretested concurrently, with every attempt made to keep wording as similar as possible between the phone-interview version and the written versions in the mail-only survey. The survey was extensively pretested locally, then piloted once, sampling from the same population as the final version. The first pretests used open-ended CVM questions. The subsequent pretests used single-, and doublebounded formats. We used the double-bounded pretest results to select a bid design for the pilot. The final version differed from the pilot only in a slight modification of the bid design. The distribution that the bids were drawn from was repeatedly increased, little by little, with the heaviest weighting of bid values around the mean of the distribution. The final data set includes both the pilot and the final version, and bid amounts ranged from $5 to $437.
In addition to evidence from focus groups, the survey included follow-up questions after the CVM questions that were designed to determine whether the respondents felt the scenarios were credible. We had no reason to believe that respondents felt the scenarios were not credible. The scenarios used in the survey are actual examples of proposed parks that have been under development for several years by Parks Canada. The process of new park creation involves specific steps which, if the proposal is successful, finally culminate in an Act of Parliament that creates the park. All the four specific parks in the NWT described in the survey have progressed to the point at which the areas have been withdrawn from any other uses until a final decision is made. All information provided in the informational materials was developed with Parks Canada and accurately portrayed the goal of the parks system to include all 39 natural regions and the four proposed parks. 7 In terms of the scenario in which Parks Canada cannot pay for the new parks with existing program funds, the fact that the Parks budget has been cut by over 25% over the last few years is true, and most Canadians are painfully aware that most government agencies are not able to fund new programs. The notion that new programs might be funded via a one-time earmarked surtax is not farfetched. The ''surtax'' is a common item on federal and provincial tax returns in the context of other programs. Surtaxes are added as a separate line that is clearly identified. Thus the ability of the government to implement and to collect the fee is credible.
Double-Bounded Dichotomous Choice CV
The study employed a double-bounded dichotomous choice referendum question format with a one-time surtax as a payment vehicle. 8 In a typical double-bounded format, respondents are given a first question and a dollar amount to respond to with a yes or no answer. If the answer to the first question is no then the same question is posed, but with a lower dollar amount. Similarly, a yes answer to the first question is followed with a second question in which the dollar amount is increased. The double-bounded format is well-suited for phone interviews, because the second questions and dollar amounts associated with them are hidden from the respondent. This procedure was used in the mixed-mode survey.
Written formats of double-bounded questions have relied on a series of ''skip patterns'' in the survey instrument which instruct participants to go to one version or another of the follow-up question, based on the participant's yes or no response to the first question. No matter how elaborate the skip pattern, the alternative follow-up questions are not hidden in a written format. It seemed to us that skip patterns and the additional space and complexity of the survey instrument were distracting. Given that we had the mixed-mode survey for comparison of WTP estimates, we decided to use the simplest version of a double-bounded question that we could. The proposal was stated once, and the participant was asked to 7 Several respondents commented that they felt that the information was interesting and that they enjoyed reviewing the materials. 8 The experimental design for the full study included single-bounded dichotomous choice and open-ended formats as well, but these are not treated in this article. See Rollins, Lyke, and Gunningw x Trant 25 for a description of the full study design. check yes or no based on each of two amounts posed. A sample of the wording of one of the questions from the mail-only format is given in the Appendix. 9 It has been shown that the follow-up question substantially increases the efficiency of WTP estimates over those obtained from single-bounded formats w x 14, 1 . The double-bounded approach was chosen for this study because it would allow more testing which involved partitioning the data for a given sample size. At the time that the study was developed, there was concern that the follow-up questions posed in double-bounded procedures elicited a second WTP value from respondents that was correlated with the first, but not necessarily identical as the w x first 5 , and assuming that the two values were identical could result in biased estimates. That is, the responses to the second amounts posed may be influenced by the first amount, as well as by the actual WTP for the good. For this reason, the sample was split and versions of the mail survey were created with single-bounded dichotomous choice questions in order to determine if there was an indication of w x any bias. Alberini 1 has since demonstrated that the bias is not large. In the case of this study, the gain in efficiency allowed a number of additional tests, such as those reported in this article, which would not have been possible given the same number of single-bounded responses. 
IV. EMPIRICAL RESULTS
The data from this study conform to the theoretical model which implies that mean household WTP is increasing in the number of parks, and marginal WTP per household is decreasing in the number of parks. Using the mail survey, the mean WTP per household estimated for one park was $105.45, $161.85 for two parks, $191.57 for four parks, and $188.44 for 10 parks. Table III shows the coefficients and the confidence intervals in addition to these point estimates. Table IV summarizes mixed-mode results, in which the mean WTP was $235.18 for four parks and $261.51 for 10 parks. Figure 2 illustrates WTP versus number of parks; the ''curve'' is clearly increasing and concave, except that the difference between WTP for four parks and WTP for 10 parks is insignificant. One explanation for this would be that after four parks have already been created the consumer is nearing satiation and marginal WTP is very low.
Marginal WTP was computed from the total WTP estimates where possible. Figure 3 shows the way marginal WTP diminished. The marginal value of the first park is equivalent to the value for one park, estimated at $105.45. Subtracting WTP for one park from WTP for two parks, a point estimate for the marginal WTP for a 9 Copies of survey materials, including the informational materials, phone interview scripts, and mail-only questionnaires are available from the authors. 10 In designing the study reported here, we chose to send to a subsample of our sample, a version of the mail-only survey which used a single-bounded logit format, so that we could determine whether the single bounded estimates were different from the double-bounded estimates. Ž second park is $56.40. Marginal WTP equal to $29.72 for two more parks the third . and fourth is found by subtracting WTP for two parks from WTP for four parks, so that the average WTP for each of these parks is $14.86. For mail survey Ž estimates, adding six more parks after four were created is not significant ap-. parently worth a loss of $3.13 . The marginal WTP for the six more parks based on the phone survey results is $26.33, for an average of $5.26 for each of these six parks. For graphing purposes in Figure 3 , the marginal WTP when it was computed over more than one park was split evenly between the number of additional parks used in the estimate; that is why these regions look flat. The six to 10 park region of Figure 3 was calculated using the phone survey results. Table V shows the results of computing marginal WTP for the mail and phone surveys. The first row is the WTP for a group of four parks when 29 already exist. The second row is the WTP for the 30th park when 29 already exist. The third row is the WTP for the 31st park when 30 already exist. The fourth row is the WTP for the 32nd and 33rd parks when 31 already exist. The fifth row is the WTP for six more parks when 34 already exist. Estimated standard errors and t-statistics for the marginal WTP are also shown. For the first increments to the park system, the t-statistics are high. The values are clearly sensitive to changes in scope. However, as the value of an additional park diminishes toward zero, we lose the power to distinguish between goods of different scope. A larger sample size would be required to decrease the standard error, which otherwise is large with respect to the marginal value.
The standard errors in Table V 
Let U s upper bound of the 95% c.i., and WTP s point estimate.
Ž .
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Then s s U y WTP r1.96, where s is the estimated standard error of WTP. Based on the fact that different levels of information were provided for the four parks than for the remaining six parks, one might posit an information provision effect instead of diminishing marginal WTP to explain why there was little difference between WTP for four parks versus 10 parks. This possibility was tested and rejected. The information effect could potentially have arisen because the four-park proposal respondents were given specific information sheets about each Ž of the four parks there were only four specific park proposals, the other six were ''generic'' in the sense that respondents only knew that they would be representa-. tive of natural regions that were as yet not represented in the Parks system . Therefore respondents to the 10-park proposals who had already received a one-park proposal would have only seen a specific information sheet pertaining to one out of the 10 parks. The respondents to the 10-park proposals who had also received a four-park proposal would have seen all four specific information sheets. Therefore if there were information effects, we would anticipate that the 10-park values for those receiving the four park-specific information sheets would be different from the 10-park values from those receiving only the one generic sheet.
In order to more fully explore this possibility, the sample that included 10-park questions was split in order to determine the effect of information. A subsample that was asked only one CVM question, which was for 10 parks, received only the two common pages in their information packet. Thus they received the general description of the goal to preserve examples of all 39 natural regions by creating 10 parks for regions still unrepresented within the National Parks system, and a map showing where these natural regions were located; but were not given specific information about the parks proposed for the Northwest Territories. The sample Ž . split that received both the four-park and the 10-park questions versions 9 and 10 received the most complete information packets, which included separate sheets describing particular details and boundaries of each of the four proposed parks in the Northwest Territories. There was no statistical evidence that including descriptions of specific parks influenced values for the 10-park proposal. 11 Our method of calculating standard errors for comparing marginal differences in WTP is intuitive, and easily allows us to demonstrate the points we make in this article. The method is an approximation, assuming symmetry of the error term in a small region around the point estimates. While the calculations of t-values are approximations, they clearly illustrate that they are generally decreasing for w x smaller values of marginal WTP. Poe, Severance-Lossin, and Welsh 23 provide a detailed discussion of the problem of testing for differences between empirical distributions created by resampling techniques in the context of CVM, and they demonstrate the method of convolutions approach to compare distributions.
V. INTERNAL CONSISTENCY AND VALIDITY TESTS
The surveys and informational materials for this study were developed to Ž incorporate three different survey formats the third was a discrete choice experi-. ment, which will be reported elsewhere and to conform to a complex experimental design allowing numerous tests for internal consistency and validity of estimates. Results from tests on question ordering, yea-saying, method of survey administration, information effects, and contrasting individual parks are briefly discussed here.
In the mixed-mode survey, we tested whether the WTP estimates for the 10-park and four-park proposals were influenced by the order in which the respondent Ž voted: the smaller-scope project first or the larger scope project first see Table  . IV . Question order tests confirmed that question order did not significantly affect WTP estimates. The mail-only WTP for the 10-park proposal was estimated with Ž . dummy variables that indicated whether the proposal was asked alone version 12 Ž . or with a one-park proposal versions 3 through 6 or with a two-park proposal Ž . Ž . versions 7 and 8 , or a four-park proposal versions 9 and 10 . Not only did the directions of coefficients on dummy variables show no consistent pattern based on the scope of the first question, but none of them were statistically significant. These data do not indicate a problem arises from having included an initial question about a good of smaller scope. There is also no evidence of a directional bias in the estimates from asking one question as opposed to two questions.
Mail-only versions 1᎐8 included different combinations of specific parks in the one-park and two-park proposals. Statistical tests did not determine any difference in WTP estimates between parks in different natural regions.
This study provides a controlled comparison between elicitation by mail versus by phone. The mixed-mode WTP for the four-park proposal was $235.18, which is within the 95% c.i. for the WTP for four-parks estimated by the mail-only survey Ž . Tables III and IV , indicating that the two formats provided similar results. Demographic data of the 357 mixed-mode participants conformed well to census data for the national population, while demographic data from respondents to the mail-only survey conform less well. The mail-only respondents were typically more highly educated with higher average and median income levels than the census and the mixed-mode sample. That the phone instrument resulted in a more representative sample than the mail-only instrument is not surprising and has been noted w x elsewhere 17, 2 . Differences in WTP results between the instruments were not striking.
Some researchers have suggested that WTP estimates can be biased upward if respondents feel compelled to answer in a way that they think may be pleasing to the interviewer᎐survey researcher, but that is not indicative of their true WTP. In order to test for yea-saying, or overstating their WTP in order to show support for the proposal, a random sample of 50% of the mixed-mode respondents and a split Ž . versions 4, 6, and 10 of the mail-only respondents were asked an additional questionᎏwhether they would vote for the proposal if it effectively would cost their household nothing to do so. We had hypothesized that giving participants the opportunity to reply yes to show their support of the proposals, even if the dollar amounts that they were given to respond to were above their maximum willingness to pay, might reduce any potential for yea-saying. Statistical tests indicated that the mean WTP was not different between those who had received a zero bid option w x and those who did not. Gunning᎐Trant 13 provides a thorough description of these results. There was no evidence of yea-saying, that is, there was no statistical difference in WTP between those respondents who had the zero-bid questions and those who did not.
The same CV question used to test for yea-saying allowed us to test for the effect of zero bids. Respondents who checked no, indicating that they would vote Ž . no even if it cost their household nothing to create the new park s , were assumed Ž . to be willing to pay no more than zero for the creation of the new park s . Another question had asked how supportive respondents were of the goal of the Parks System to include representative examples each of the 39 NRs. The correlation between the ''zero'' bids and those who indicated that they disagreed or strongly disagreed with the stated goal of the Parks System was, as expected, very high. Answers to a variety of follow-up questions as to why they voted no were consistent with a true low valuation for creation of the new parks. 12 We saw no evidence to assume that any response did not reflect the views of the participant toward the good in question, and could not justify omitting any responses from the estimation as ''outliers'' or protest bids.
VI. IMPLICATIONS
In the light of the present study, seemingly disparate results from previously published scope tests can be reconciled in a single framework. Consider studies w x where contingent valuation was insufficiently sensitive to scope. Boyle et al. 4 found that values for preventing migratory waterfowl deaths were not sensitive to scope. The three levels of insult considered were from less than 1% of the waterfowl population to about 2%. Perceptually this range may have all been at the upper end of the WTP curve as in our hypothetical Study II, where large sample sizes would be required to detect significant responsiveness to scope. Similarly, w x values for wilderness areas in the Diamond and Hausman 10 study did not pass a scope test. In this case, the range considered was for protecting the 49th, 50th, or 49th and 50th out of 57 wilderness areas. This may have also been a range such as that in our hypothetical Study II. w x w x Meanwhile, the Carson et al. study 7 , Loomis and Larson 18 , and others have found that contingent valuation results are sensitive to scope. In the Carson et al. w x 7 Southern California study, for example, the two goods considered were restoring four species in 15 years versus restoring two species in 50 years. The difference in scope between these two scenarios may have fallen in the range of our hypothetical w x Study I. One of the strengths of the Carson et al. 7 study was its conformity with the NOAA guidelines. We do not believe that this alone will be sufficient to assure values will pass a scope test. Unless a range of scope changes is considered, CV estimates are vulnerable to being replicated except with a different specification in 12 For example, some had indicated in writing that they disagreed with Canadian Park policy that native peoples should have ''special rights'' to hunt in National Parks while nonnatives did not, and thus could not support creation of new parks. a change in scope that is close to the upper end of the range, and reaching the opposite conclusion about the CV method's responsiveness to changes in scope.
Many researchers have voiced concern over the issue of scope in measures of existence values, and some have suggested that results such as our hypothetical w Studies I and II in the previous text may indicate theoretical inconsistencies 2, 4, 9, x 10, 22 . In our study, the difference between the two largest goods was much smaller than the difference between three smaller goods. This is consistent with diminishing marginal existence values for the parks system. However, if a researcher had not known the shape of the marginal value curve, and had concentrated on the larger scope goods, for which the successive increments were so small as to be indistinguishable by empirical methods, it might have erroneously been concluded that people do not distinguish by the scope of the good. This study indicates that people do distinguish between existence goods of different scope, but due to diminishing marginal valuations for larger scope goods, the differences between the values of larger scope goods may be negligible unless sample sizes are adjusted accordingly.
In measuring existence values using contingent valuation, it is necessary to do so in a policy-relevant framework in which the good is anchored within a context that clearly defines the relevant range of scope: how much of the good already exists, what would remain if the policy action is not carried out, and an upper limit describing how much of the good is ''sufficient'' in terms of a policy-relevant context.
Our work makes three contributions to the debate over whether CV existence estimates are sensitive to scope, what an adequate test for sensitivity to scope must involve and theoretical reasons for why some studies do and others do not result in estimates that are sensitive to scope. The first point involves the importance of a w x well-defined CV good. We are not the first to make this point 11 , yet it is worth reiterating how important it is to ''peg'' the end-points of the existence good in order to understand what the WTP curve may look like and where on the WTP curve a good of a given scope would lie. The second point involves the interpretation of scope tests. Our work indicates that it is necessary to recognize the danger of false rejection because the scope test was carried out within a range of the WTP curve too close to the upper end-point for the sample size to detect differences in scope. A good idea for future CV work is to use at least two ranges, as this study did. The added expense of splitting the sample to do so is not great relative to the initial investment in survey design and implementation. The third point involves sample sizes for scope tests. It should be recognized that the upper ends of ranges will require larger samples, and an experimental design plan should reflect this.
APPENDIX: SAMPLE CV QUESTIONS
Double-bounded CV questions for the two proposal two-park and 10-park version of the mail survey are shown in the following text. In the two-proposal versions, the two proposals appeared on separate pages. Those participants who received two proposals were instructed to respond to each as if it were the only option that they had to consider. Copies of all survey materials are available from the authors upon request. See Figures A1 and A2.
PROPOSAL 1:
Parks Canada would create East Arm of Great Slave Lake National Park and North Baffin and Bylot Island National Park as described in your information booklet. 
6a.
If it added a one-time tax of $ I I to your 1995 tax bill?
6b.
FIGURE A1

PROPOSAL 2:
A second option would be for Parks Canada to create East Arm of Great Slave Lake National Park and North Baffin and Bylot Island National Park plus 8 additional parks, one in each of the 8 remaining Natural Regions. A total of 10 parks would be created, and all 39 natural regions would be represented in the Parks System. 
7a.
7b.
If it added a one-time tax of $ I I to your 1995 tax bill? FIGURE A2
